Abstract. With development of the mobile technology, the quantity of the mobile application is also growing, and how to ensure the quality of the application has become a hot topic. Android is open platform for mobile devices, more and more developers like to develop application based on the Android system, which makes the quantity of the Android application is growing .This paper introduces the automatic testing of Android with Android Uiautomator, and describes the process of automatic test. The test result is analyzed, and the advantages of Android application system are described.
Synchronized with the Android version of upgrade, after several iterations has been stable at present. Compared to MonkeyRunner and Robotium, Uiautomator to provide the API easier to use. Bascially supported all Android event actions, event operation does not depend on the control coordinates. It can verify the correctness by assertion and screenshots. At the same time Uiautomator is not subject to the restrictions of the signature and source code, testing engineer can use black box testing. In summary, the test code is written faster, run simple, once compiler the code can run on all Android devices.
2.Introduction Uiautomator framework API
The whole framework of Uiautomator is very clear, this section mainly introduces the API class.
UiDevice class
The UiDevice class contains two types of API, obtain devices status information and simulate user opertaion. And the coordinate method of the UiDevice class can to complete some simple testcase.When test apk can calling the UiDevice instance of the method to obtain the different properties of device state, such as rotation direction of the screen, screen size,ect. UiDevice also perform device-level operations, such as the direction of the mandatory device screen, press the screen and all kinds of buttons, etc.
UiDevice is Singleton pattern. There are two ways to obtain an instance, UiDevice.getInstance() and getUiDevice ().
Function description: 1) Get the device information: screen resolution, rotation state, screen status; 2) Operation: button, coordinate operation, slide and drap the screen, screenshots, etc.; 3) Monitor function: for processing the script is interrupted.
UiSelector class
Represents a query for one or more target UI elements on a device screen. UiSelector class represents a search condition, can get the page to find a specific element of the handle in the current, if the result found contains more than one matching element, the layout of the hierarchy of the first element is returned as target UiObject. When constructing a UiSelector class usually using multiple properties to reduce the search range. Positioning components through various attributes and nodes.
UiSelector automatic operation steps is to locate the target object, and then operate the object, as shown in figure 1.
UiObject class
UiObject class represents a UI element, through the UiSelector class to find conditions to create an instance of UiObject, after the UI instance is found, and then to carry out a variety of simulation operations.
In the UiObject class, there are many methods and properties for simulating the actual operation of a mobile phone, as shown in figure 2. 
UiCollection class
The UiCollection class is a subclass of UiObject, which represents a collection of elements. Function description: 1) according to certain conditions enumerated container class interface all eligible sub-elements;
2) collection from qualifying element, again through a certain search criteria to locate the target final components. UiColletcion usage scenarios: 1) Generally used as a parent class container; 2) Generally used in the need to find a subclass and subclass difficult to locate; 3) Get the number of a certain type of collection.
UiScrollable class
Provides support for searching for items in a scrollable UI container. UiScrollabe is a subclass of UiCollection. Figure 3 shows the inheritance relationship UiScrollabe, UiCollection and UiObject three.
Main method: forward and backward rolling, rapid rolling, rolling to a certain object, set the rolling direction, set the number of rolling, etc. Use the UiDevice.registerWatcher () method to register the UiWatcher class in UiAutomator.
Testcase analysis
The author takes the Yinxiang notes APP (abbreviation note APP) as the test target, studies the application of UiAutomator automation testing framework. Install notes APP test package ADB is a command line tool for the C/S architecture, which is easy for Android developers to use ADB commands to operate a mobile phone or emulator [7] . Figure 4 using adb install command to install test APP.
Composition of adb:  Client: run on the PC-end, can install, uninstall and debugging of Android application.  Service: run on the PC-end, the connection management client to the Android device on the ADB background process.  ADB daemon: ADB daemon running on Android devices.
Genymotion simulator used in this case instead of real mobile devices to run the demo script result, Genymotion is a complete tool that provides the Android virtual environment to support most of the simulator function.
UiAutomator development kit
Google provided uiautomator.jar and android.jar located in <Android SDK installation path> \ sdk \ platforms \ android-19.
Control identifier: uiautomatorviewer
Before you start writing test cases, use the Android SDK comes uiautomatorviewer tool (located in <Android SDK installation path> \ sdk \ tools), it helps tester to be familiar with the various components(including the views and controls ) of layout level [8] . Uiautomatorviewer tool can display any UI screen snapshot that is connected to the Android device. Figure 5 shows the UI in the uiautomatorviewer tool APP screen snapshot. Add a new record:
UiObject add = new UiObject(new UiSelector().className("android.widget.ImageView").index (0) 
Execution script
To execute the script using the ADB command line, the main steps are as follows: 1.create create uitest-project -n <jars> -t -p 1 <project workspace> build:android 2. modify the build file: project node under the build as "default" 3. start compilation: -buildfile <build.xml ant file path > 4.push file: push <path_to_out_jar> /data/local/tmp/ ADB 5. Run script: adb shell uiautomator runtest <jars> -c <package name> <class name> [# testname]. Figure 6 shows uses the ADB command to execute the com.testnote.Test.
Analysis of test results
Figure7 show the execution of the script: the number of uescase(numtests), the flow of information and error(stream), operational framework (id), execution time, package and class name. The state information INSTRUMENTATION_STATUS represents the state of operation, before running, running and running end, and state codes 1,0 and -1. In practical applications, various state information can be customized according to requirements. 
Summary
In this paper, through an example introduce Uiautomator testing framework. Although Uiautomator have many advantages such as the creating UI testcases efficiently, no signature, but also have disadvantages, access control, more similar to the highly privileged operations. To solve these problems, Uiautomator constantly perfected. There is no tool based on the Uiautomator framework, and then does not have the script recording function, this is also the future Uiautomator needs to enhance the space.
